Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.003 Å; R factor = 0.023; wR factor = 0.064; data-to-parameter ratio = 14.6. organic compounds o1672 Rousselin et al.
The structure of the title compound [alternatively called (R)-(À)-1-azabicyclo[2.2.2]octan-3-ol], C 7 H 13 NO, at 100 K has hexagonal (P6 1 ) symmetry. The structure shows a twist along the C-N pseudo-threefold axis. In the crystal, molecules are linked via O-HÁ Á ÁN hydrogen bonds, forming infinite chains along the c-axis direction. The crystal studied was twinned by merohedry (twin law: 010, 100, 001; population: 0.925:0.075)
Related literature
The title compound is a key building block for the syntheses of muscarinic receptor ligands, including solifenacin (Naito et al., 2005) , revatropate (Alabaster, 1997) and talsaclidine (Leusch et al., 2000) . For properties of the title compound, see: Bosak et al. (2005) ; Carroll et al. (1991) ; Frackenpohl & Hoffmann (2000) ; Day & Motherwell (2006) ; Malone & Armstrong (2006) ; Siczek & Lis (2008) ; Sterling et al. (1988) . For puckering parameters, see: Cremer & Pople (1975) ; For absolute configuration, see: Flack (1983) ; The twin law was determined using TwinRotMat implemented in PLATON (Spek, 2009 Á max = 0.23 e Å À3 Á min = À0.12 e Å À3 Absolute structure: Parsons & Flack (2004) . Absolute structure parameter: 0.01 (4) Table 1 Hydrogen-bond geometry (Å , ).
Symmetry code: (i) y À 1; Àx þ y; z À 1 6 .
Data collection: APEX2 (Bruker, 2012) ; cell refinement: SAINT (Bruker, 2012) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: OLEX2 (Dolomanov et al., 2009) ; software used to prepare material for publication: OLEX2. Figure 1 ) is a key building block for the syntheses of muscarinic receptor ligands, including solifenacin (M3 receptor antagonist), (Naito et al., 2005) revatropate (M3 receptor antagonist), (Alabaster, 1997) and talsaclidine (M1 receptor agonist), (Leusch et al., 2000) .
The asymetric unit of the crystal (Figure 1 ) consists of one single (R)-(-)-quinuclidin-3-ol molecule.
The quinuclidinol moiety has pseudo-threefold symmetry about the N1-C3 axis with C6-N1-C1, C1-N1-C5 and C5-N1-N6 angles of 108.86 (15)°, 108.73 (14)° and 108.72 (14)° respectively, and N1-C1-C2-C3, N1-C6-C7-C3 and N1-C5-C4-C3 torsion angles of -0.9 (3)°, 0.4 (2)° and 0.2 (2)° respectively.
The three piperidine rings formed by (N1, C1, C2, C3, C4, C5), (N1, C5, C4, C3, C7, C6) and (N1, C6, C7, C3, C2, C1) adopt a boat conformation with total puckering amplitutdes QT of 0.8218 (0) respectively (Cremer & Pople, (1975) ).
There is a hydrogen bond (Table 1) which links molecules into infinite chains along the c axis ( Figure 2 ).
Refinement
All H atoms, on carbon atom or oxygen atom, were placed at calculated positions using a riding model with C-H = 1 Å (methine), 0.99 Å (methylene) or O-H = 0.84 Å with Uiso(H) = 1.2Ueq(CH), Uiso(H) = 1.2Ueq(CH 2 ) or Uiso(H) = 1.5Ueq(OH). TWIN/BASF refinement type was used to determine absolute configuration from anomalous scattering using the Flack method. (Flack, 1983) . The structure display a merohedral twinning and the twin law was found by using TwinRotMat implemented in Platon (Spek, 2009 ). The use of twin law (0 1 0 1 0 0 0 0 -1) with a population of 0.925/0.075 reduced the R1(for I> 2σ(I)) and Flack parameter from 4.96%, 0.2 (9) to 2.34%, 0.01 (4).
Computing details
Data collection: APEX2 (Bruker, 2012) ; cell refinement: SAINT (Bruker, 2012) ; data reduction: SAINT (Bruker, 2012) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: OLEX2 (Dolomanov et al., 2009) ; software used to prepare material for publication: OLEX2 (Dolomanov et al., 2009 (8) 0.0069 (7) 0.0009 (7) 0.0010 (6) C4 0.0150 (8) 0.0161 (8) 0.0138 (8) 0.0079 (7) −0.0002 (6) 0.0006 (7) C1 0.0176 (9) 0.0215 (9) 0.0164 (9) 0.0045 (8) −0.0020 (6) −0.0034 (7) C7 0.0150 (8) 0.0151 (8) 0.0177 (8) 0.0077 (7) −0.0012 (6) −0.0028 (7) C5 0.0207 (9) 0.0237 (9) 0.0153 (8) 0.0135 (8) −0.0006 (7) −0.0042 (7) C3 0.0135 (8) 0.0158 (8) 0.0124 (8) 0.0068 (7) −0.0011 (6) −0.0024 (7) C6 0.0292 (9) 0.0186 (9) 0.0159 (9) 0.0139 (8) −0.0003 (8) 0.0013 (7) Geometric parameters (Å, º)
O1-H1 0.8400 C1-H1A 0.9900 O1-C4 1.423 (2) C1-H1B 0.9900 N1-C1 1.475 (2) C7-H7A 0.9900 N1-C5 1.475 (2) C7-H7B 0.9900 N1-C6 1.479 (2) C7-C3 1.530 (2) C2-H2A 0.9900 C7-C6 1.546 (2) C2-H2B 0.9900 C5-H5A 0.9900 C2-C1 1.548 (2) C5-H5B 0.9900 C2-C3 1.536 (2) C3-H3 1.0000 C4-H4 1.0000 C6-H6A 0.9900 C4-C5 1.552 (2) C6-H6B 0.9900 C4-C3 1.528 (2) 
